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1. 

REAL-TIME NOTIFICATIONS AND SHARING 
OF PHOTOS AMONG USERS OF A SOCIAL 

NETWORK 

BACKGROUND 

The specification relates to sending a notification to a user 
in a Social network. 

Technology makes the sharing of information easy and 
fast. For example, people can share pictures taken by their 
families or friends that are posted on a social network. How 
ever, social network users can easily miss or forget about all 
the photos in the social network. 

SUMMARY 

According to one innovative aspect of the Subject matter 
described in this disclosure, a controller receives a first photo 
from a first user, the first user being associated with a social 
network, a identification module determines, with one or 
more computing devices, a first location of the first photo, 
determines a second location of a second user, the second user 
having a connection with the first user in the Social network, 
determines that the first location matches the second location, 
a notification module sends a first notification to the second 
user, the first notification identifying the first photo, the con 
troller receives a second photo taken at the second location 
and a determining engine shares the second photo with the 
first user. 

In general, another innovative aspect of the Subject matter 
described in this disclosure may be embodied in methods that 
include receiving a first photo from a first user, the first user 
being associated with a social network, determining, with one 
or more computing devices, a first location of the first photo, 
determining a second location of a second user, the second 
user having a connection with the first user in the Social 
network, determining that the first location matches the sec 
ond location, sending a first notification to the second user, 
the first notification identifying the first photo, receiving a 
second photo taken at the second location and sharing the 
second photo with the first user. Other aspects include corre 
sponding methods, systems, apparatus, and computer pro 
gram products. 

These and other implementations may each optionally 
include one or more of the following features. For instance, 
operations further include determining whether to share the 
second photo with the first user based on an affinity score 
between the first user and the second user. Operations further 
include determining whether to share the second photo with 
the first user based on a threshold amount of interactions 
between the first user and the second user. Operations further 
include applying a first category to the first photo, receiving a 
second category from the second user and filtering the first 
photo based on whether the first category matches the second 
category, wherein sending the first notification to the second 
user is responsive to the first category matching the second 
category. Operations further include applying a first category 
to the first photo and generating graphical data for displaying 
a heat map associated with the first category that includes an 
indicator to signify that the first photo is related to the first 
category. Operations further include sending a second notifi 
cation to the first user and receiving a reaction from the first 
user responsive to receiving the second notification. Opera 
tions further include sending a second notification to a group 
associated with the first user in the social network, the second 
notification identifying the second photo. Operations further 
include determining timestamps associated with the first 
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2 
photo and the second photo and wherein the second notifica 
tion includes an indication of a time that elapsed between 
taking the first photo and the second photo. 

For instance, the features further include determining the 
first location by extracting metadata from the first photo. The 
features further include determining the first location by 
receiving a user input from the first user about the first loca 
tion. The features further include sending the second notifi 
cation to the first user by at least one of putting the second 
notification in a stream of the Social network and displaying a 
direct message in a notification box. 
The specification advantageously describes a system and 

method for sending a real-time notification to a user in a Social 
network about a picture taken by the user's connections in the 
user's location such that the user can benefit from the picture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The specification is illustrated by way of example, and not 
by way of limitation in the figures of the accompanying 
drawings in which like reference numerals are used to refer to 
similar elements. 

FIG. 1 is a block diagram illustrating an example system 
for notifying a user in a social network when the user is in a 
location where someone connected to the user in the Social 
network took a photo. 

FIG. 2A is a block diagram illustrating one instance of 
hardware implementing the functionality of notifying a user 
in a social network. 

FIG. 2B is a block diagram illustrating an example sharing 
application. 

FIG.3 is a flowchart of an example method for notifying a 
user in a social network. 

FIGS. 4A and 4B are flowcharts of an example method for 
notifying a user in a Social network. 

FIG. 5 is a graphic representation of an example user inter 
face for displaying a notification. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a block diagram of a system 100 for 
notifying a user in a social network when the user is in a 
location where someone connected to the user in the Social 
network took a photo. The illustrated system 100 for notify 
ing the user includes user devices 115a, 115m that are 
accessed by users 125a, 125n and a social network server 101. 
In the illustrated example, these entities are communicatively 
coupled via a network 113. In FIG. 1 and the remaining 
figures, a letter after a reference number, for example, “115a 
is a reference to the element having that particular reference 
number. A reference number in the text without a following 
letter, for example, “115” is a general reference to different 
instances of the element bearing that reference number. 
Although only two devices are illustrated, persons of ordinary 
skill in the art will recognize that arbitrary number of user 
devices 115m is available to arbitrary number of users 125m. 

In some instances, the sharing application 103a is operable 
on the social network server 101, which is coupled to the 
network 113 via signal line 104. Although only one social 
network server 101 is shown, persons of ordinary skill in the 
art will recognize that multiple servers can be present. The 
social network server 101 can include software for generating 
a social network. The Social network includes relationships 
that are defined in a Social graph. The Social graph is a map 
ping of users in a social network and how they are related to 
each other. 
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In other instances, the sharing application 103b is stored on 
a user device 115a, which is connected to the network 113 via 
signal line 106. In one example, the sharing application 103b 
is a thin-client application that includes part of the sharing 
application 103 on the user device 115a and part of the shar 
ing application 103 on the social network server 101 to notify 
the user when the user is in a location where someone con 
nected to the user in the social network took a photo. The user 
125a interacts with the user device 115a via signal line 110. 
The user device 115a, 115n can be a computing device, for 
example, a laptop computer, a desktop computer, a tablet 
computer, a mobile telephone, a personal digital assistant 
(PDA), a mobile email device, a portable game player, a 
portable music player, a television with one or more proces 
sors embedded therein or coupled thereto or any other elec 
tronic device capable of accessing a network. 

The network 113 is a conventional type, wired or wireless, 
and has arbitrary number of configurations, for example, as a 
star configuration, token ring configuration or other configu 
rations known to those skilled in the art. Furthermore, the 
network 113 includes a local area network (LAN), a wide area 
network (WAN) (e.g., the Internet), and/or other intercon 
nected data paths across which multiple devices can commu 
nicate. In yet other instances, the network 113 is a peer-to 
peer network. The network 113 is also coupled to or includes 
portions of a telecommunications network for sending data in 
a variety of different communication protocols. In some 
instances, the network 113 includes Bluetooth communica 
tion networks or a cellular communications network for send 
ing and receiving data, for example, via short messaging 
service (SMS), multimedia messaging service (MMS), 
hypertext transfer protocol (HTTP), direct data connection, 
WAP, email, etc. 
The sharing application 103 sends a notification to a user in 

a Social network when the user is in a location where someone 
connected to the user in the social network took a photo. For 
example, when Molly and Dave are touring Yosemite and they 
stop by Wapama Falls, they might be interested to know that 
their friend John took a picture in the same location. In some 
instances, after a second user receives a notification about a 
photo from a first user, the second user takes a second photo 
in the same location and the sharing application 103 sends the 
second photo to the first user. Continuing with the example 
above, John might be interested in seeing a photo from his 
friends taken in the same location. 

In some instances, the notification includes the time that 
elapsed between the two photos. In some other instances, the 
sharing application 103 categorizes photos and the user can 
filter images based on the category. For example, a user is 
touring New York City and wants to see pictures of food from 
the user's connections in the user's location to determine 
where to eat dinner. In some instances, the sharing application 
103 displays content in a heat map. For example, the user can 
determine whether in New York City people take a lot of 
pictures because that area could be of interest. The heat map 
can be further filtered according to categories so the user can 
see the best places for the user to take photos of Sunsets in 
New York City. 

The storage device 105 is a non-volatile memory device or 
similar persistent storage media for storing instructions and/ 
or data used for notifying a user when the user is in a location 
where someone connected to the user in a Social network took 
a photo. The storage device 105 is communicatively coupled 
to the sharing application 103a. 

Referring now to FIG. 2A, example hardware implement 
ing the functionality of notifying a user in a location of a 
photo taken in the location by another user connected to the 
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4 
user in a social network is shown in more detail. FIG. 2A is a 
block diagram of a computing device 200 that includes a 
processor 235, memory 237, storage 105 and a communica 
tion unit 239. In some instances, the computing device 200 is 
the social network server 101. In other instances, the comput 
ing device 200 is the user device 115a. 
The processor 235 includes some or all of an arithmetic 

logic unit, a microprocessor, a general purpose controller or 
Some other processor array to perform computations and 
provide electronic display signals to a display device. The 
processor 235 is coupled to the bus 220 for communication 
with the other components via signal line 236. Processor 235 
processes data signals and may include various computing 
architectures including a complex instruction set computer 
(CISC) architecture, a reduced instruction set computer 
(RISC) architecture, or an architecture implementing a com 
bination of instruction sets. Although only a single processor 
is shown in FIG. 2A, multiple processors are included. The 
processing capability may be limited to Supporting the dis 
play of images and the capture and transmission of images. 
The processing capability might be enough to perform more 
complex tasks, including various types of feature extraction 
and sampling. It will be obvious to one skilled in the art that 
other processors, operating systems, sensors, displays and 
physical configurations are possible. 
The memory 237 stores instructions and/or data that may 

be executed by processor 235. The memory 237 is coupled to 
the bus 220 for communication with the other components via 
signal line 238. The instructions and/or data may include code 
for performing any and/or all of the techniques described 
herein. The memory 237 may be a dynamic random access 
memory (DRAM) device, a static random access memory 
(SRAM) device, flash memory or some other memory device 
known in the art. In some instances, the memory 237 also 
includes a non-volatile memory or similar permanent storage 
device and media, for example, a hard disk drive, a floppy disk 
drive, a CD-ROM device, a DVD-ROM device, a DVD-RAM 
device, a DVD-RW device, a flash memory device, or some 
other mass storage device known in the art for storing infor 
mation on a more permanent basis. 
The communication unit 239 transmits and receives data to 

and from the computing device 200. The communication unit 
239 is coupled to the bus 220 via signal line 240. In some 
instances, the communication unit 239 includes a port for 
direct physical connection to the network 113 or to another 
communication channel. For example, the communication 
unit 239 includes a USB, SD, CAT-5 or similar port for wired 
communication with the user device 115. In other instances, 
the communication unit 239 includes a wireless transceiver 
for exchanging data with the user device 115 or any other 
communication channel using one or more wireless commu 
nication methods, such as IEEE 802.11, IEEE 802.16, BLUE 
TOOTHR) or another suitable wireless communication 
method. 

In other instances, the communication unit 239 includes a 
cellular communications transceiver for sending and receiv 
ing data over a cellular communications network Such as via 
short messaging service (SMS), multimedia messaging Ser 
vice (MMS), hypertext transfer protocol (HTTP), direct data 
connection, WAP, e-mail or another suitable type of elec 
tronic communication. In other instances, the communication 
unit 239 includes a wired port and a wireless transceiver. The 
communication unit 239 also provides other conventional 
connections to the network for distribution of files and/or 
media objects using standard network protocols such as TCP/ 
IP, HTTP, HTTPS and SMTP as will be understood to those 
skilled in the art. 
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Referring now to FIG. 2B, an example sharing application 
103 is shown in more detail. In some instances, the sharing 
application 103 includes a controller 201, a social network 
engine 203, an identification module 205, a determining 
engine 207, a notification module 209 and a user interface 
engine 211 that communicate over the Software communica 
tion mechanism 221. Software communication mechanism 
221 may be an object bus (such as CORBA), direct socket 
communication (such as TCP/IP sockets) among software 
modules, remote procedure calls, UDP broadcasts and 
receipts, HTTP connections, function or procedure calls, etc. 
Further, any or all of the communication could be secure 
(SSH, HTTPS, etc.). The software communication can be 
implemented on any underlying hardware, such as a network, 
the Internet, a bus 220, a combination thereof, etc. 

The controller 201 can be software including routines for 
receiving data and transmitting the data to an appropriate 
component. In some instances, the controller 201 can be a set 
of instructions executable by the processor 235 to provide the 
functionality described below for receiving and transmitting 
the data. In other instances, the controller 201 can be stored in 
the memory 237 of the computing device 200 and can be 
accessible and executable by the processor 235. The control 
ler 201 may be adapted for cooperation and communication 
with the processor 235 and other components of the comput 
ing device 200 via the Software communication mechanism 
221. 

In some instances, the controller 201 receives data via the 
communication unit 239 and transmits the data to the appro 
priate module of the sharing application 103. For example, 
the controller 201 receives a first photo via the communica 
tion unit 239 and transmits the first photo to the identification 
module 205 for determining a location of the first photo. The 
controller 201 also transmits responses (e.g., a second photo) 
to the communication unit 239 for transmission to the client 
device 115. In other instances, the controller 201 receives data 
(e.g., affinity scores, user interactions, etc.) from the Social 
network engine 203 and transmits the data to an appropriate 
component. In other instances, the controller 201 receives 
data from a user interface generated by the user interface 
engine 211 and transmits the data to an appropriate compo 
nent. In one example, the controller 201 receives an input 
about a location of a photo from a user via a user interface and 
sends the user input to the identification module 205. In 
another example, the controller 201 receives a category from 
a user via a user interface and sends the category to the 
determining engine 207. 
The social network engine 203 can be software including 

routines for generating and managing a social network. In 
Some instances, the Social network engine 203 can be a set of 
instructions executable by the processor 235 to provide the 
functionality described below for generating and managing 
the Social network. In other instances, the Social network 
engine 203 can be stored in the memory 237 of the computing 
device 200 and can be accessible and executable by the pro 
cessor 235. The social network engine 203 may be adapted for 
cooperation and communication with the processor 235 and 
other components of the computing device 200 via the soft 
ware communication mechanism 221. 

In some instances, the Social network engine 203 manages 
registration of users and creation of a user profile. The Social 
network engine 203 also manages the association of different 
actions with the user profile including the publication of posts 
(e.g. text, links or media) to a selected audience, the publica 
tion of comments, indications of acknowledgement (e.g. 
approval, disapproval, thumbs up, thumbs down, like, dislike. 
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6 
etc.), uploading of media (e.g. photos, videos, etc.), check-ins 
to different locations and other actions associated with a 
Social network. 

In some instances, the Social network engine 203 creates a 
Social graph and an interest graph that are stored in the storage 
105. The social graph includes the relationship between 
people in a Social network and the interest graph that includes 
interests associated with the users. For example, when a first 
user follows a second user, the relationship is a first-degree 
relationship. If the second user follows a third user that the 
first user does not follow, the first user has a second-degree 
relationship with the third user. This relationship can also be 
described in terms of social affinity. The first user has a closer 
social affinity to the second user than the third user. 

In some instances, the Social network engine 203 also 
generates an affinity Score between a pairofusers in the Social 
network. For example, the social network engine 203 gener 
ates a high affinity score for two users that follow each other 
and that frequently interact with each other. The social net 
work engine 203 regularly updates the affinity score between 
the users. For example, if a first user removes a second user 
from a group or stops being friends with the second user, the 
social network engine 203 reduces the affinity score between 
the first and second users to reflect the relationship change. 
The Social network engine 203 transmits the data (e.g., user 
activity data, affinity scores, social graph information, etc.) to 
the controller 201 for processing and organizing with other 
data sources. 
The identification module 205 can be software including 

routines for determining a location of a photo or a user and 
generating location-related information. In some instances, 
the identification module 205 can be a set of instructions 
executable by the processor 235 to provide the functionality 
described below for determining the location and generating 
the location-related information. In other instances, the iden 
tification module 205 can be stored in the memory 237 of the 
computing device 200 and can be accessible and executable 
by the processor 235. The identification module 205 may be 
adapted for cooperation and communication with the proces 
sor 235 and other components of the computing device 200 
via the Software communication mechanism 221. 

In some instances, the identification module 205 receives a 
photo via the controller 201 and determines a location of the 
photo. In some instances, the identification module 205 
extracts metadata from the photo and determines the location 
of the photo based on the metadata. For example, the identi 
fication module 205 determines where a photo was taken by 
extracting a location tag associated with the photo. In other 
instances, the identification module 205 determines the loca 
tion of the photo from user input that specifies the location of 
the photo. In other instances, the identification module 205 
performs image recognition on the photo to determine the 
location of the photo. For example, the identification module 
205 recognizes that the building on a photo is Chrysler Build 
ing and determines that the photo was taken in New York City. 

In other instances, the identification module 205 also deter 
mines a physical location of a user associated with a social 
network. In some instances, the identification module 205 
processes the user activity data associated with the user 
received via the controller 201 and determines the location of 
the user. For example, the identification module 205 deter 
mines the location of the user using a global positioning 
system (GPS), multilateration of radio signals between radio 
towers of the network, handset-based location, network 
based location, etc. For example, the identification module 
205 uses a GPS in a mobile phone or a car to determine the 
location of the user. In other instances, the identification 
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module 205 determines the location of the user based on an 
internet protocol (IP) address. For example, the identification 
module 205 determines that the user is in a library from the IP 
address that the user is used to upload an image in the Social 
network. In other instances, the identification module 205 
receives a post showing that "I am looking at Golden Gate 
Bridge in the sunset. It is more beautiful than 1 have ever 
imaged.” passed by the controller 201 and determines from 
the context of the post that the user who sent the post is now 
in San Francisco. In other instances, the identification module 
205 receives the location of the user from a user input. 
The identification module 205 determines whether a first 

location matches a second location. In some instances, the 
identification module 205 determines a match if the first 
location is same as the second location. In other instances, the 
identification module 205 determines a match for a user if the 
first location is within a certain range of the second location. 
The range can be automatically set by the identification mod 
ule 205 or specified by the user. For example, the identifica 
tion module 205 determines that locations within a 5-mile 
radius match with each other for John based on a 5-mile 
radius criterion specified by John. This is particularly helpful 
when the user is visiting a remote location, for example, 
Arches in Utah because the park covers a large amount of 
terrain. 

In some instances, the identification module 205 deter 
mines a first location of a first photo received from a first user, 
determines a second location of a second user who connects 
with the first user in a social network and determines whether 
the first location and the second location match. A location 
match represents that the second user is currently in a location 
where one of the second user's connections in the social 
network, i.e., the first user, took a photo. The location match 
may cause the notification module 209 to notify the second 
user of the first photo. The second user can perform an action 
responsive to receiving the notification, for example, taking a 
second photo in the second location. 

In some instances, the identification module 205 generates 
location-related information once a location of a photo is 
determined. In some instances, the identification module 205 
applies a category to the photo and tags the photo with the 
category and the location. The identification module 205 
determines the category by, for example, performing image 
recognition on the photo, associating the name of the location 
with the photo (e.g., Yosemite) or identifying a tag provided 
by the user. The category includes a restaurant category, a 
theater category, a museum category, a hotel category, etc. For 
example, the identification module 205 recognizes a restau 
rant in San Diego and tags the photo with “restaurant, San 
Diego.” In other instances, the identification module 205 
applies a category to the photo and incorporates with the user 
interface engine 211 to generate graphical data for displaying 
a heat map associated with the category. In particular, the 
identification module 205 instructs the user interface engine 
211 to include an indicator in the heat map. The indicator 
signifies that the photo is related to the category. For the 
example above, the identification module 205 can communi 
cate with the user interface engine 211 to generate a heat map 
to list the most popular restaurants in San Diego based on the 
photo tagged with “restaurant, San Diego. The heat map also 
includes a star icon that marks the particular restaurant shown 
on the photo or links to the photo or the particular restaurant. 
In some other instances, the identification module 205 can 
further filter the heat map according to categories. Continuing 
with the example above, the identification module 205 further 
categorizes the heat map to display the best Italian restaurants 
in San Diego. 
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8 
In some instances, the identification module 205 stores 

determined locations, a location match and location-related 
information in the storage 105. In other instances, the identi 
fication module 205 transmits the determined locations and 
the location-related information to the determining engine 
207 and the notification module 209 for sending a notification 
based on the location match. For example, the identification 
module 205 receives a photo from Mary via the controller 201 
and determines that the photo was taken in the upper fall in 
Yosemite. The identification module 205 applies a “rainbow” 
category to the photo because the image includes a rainbow. 
The identification module 205 also determines that Sarah is in 
the lower fall in Yosemite. Mary and Sarah are friends in the 
social network. The identification module 205 determines 
that the location of Mary's photo (i.e., the upper fall) matches 
the location of Sarah (i.e., the lower fall) based on a criterion 
(e.g., 5-mile distance) specified by Sarah. Sarah may receive 
a notification including Mary's photo based on the location 
match. Responsive to receiving the notification, Sarah can 
take a new photo in the lower fall and share the new photo 
with Mary and other friends, while Mary can comment on the 
new photo or share the new photo with her friends. In other 
instances, the identification module 205 transmits the loca 
tion-related information (e.g., a heat map) to the notification 
module 209 for notifying a user of information in a category. 
Continuing with the example above, the identification mod 
ule 205 generates a heat map based on the photo from Mary 
showing areas in Yosemite that people like to take photos of 
rainbows. Sarah can receive a notification including the heat 
map and choose where to take photos of rainbows based on 
the heat map. 
The determining engine 207 can be software including 

routines for determining whether to send a real-time notifi 
cation to a user and determining whether to share a photo with 
users. In some instances, the determining engine 207 can be a 
set of instructions executable by the processor 235 to provide 
the functionality described below for determining whether to 
send the notification to the user and determining whether to 
share the photo with the users. In other instances, the deter 
mining engine 207 can be stored in the memory 237 of the 
computing device 200 and can be accessible and executable 
by the processor 235. The determining engine 207 may be 
adapted for cooperation and communication with the proces 
sor 235 and other components of the computing device 200 
via the Software communication mechanism 221. 

In some instances, the identification module 205 deter 
mines a first location of a first photo received from a first user 
and a second location of a second user who has a connection 
with the first user in a social network. The identification 
module 205 determines a match between the first location and 
the second location and sends the location match and the 
information related to the first and second locations to the 
determining engine 207. The determining engine 207 deter 
mines whether to notify the second user of the first photo. 

In some instances, the determining engine 207 receives an 
affinity score between the first user and the second user from 
the social network engine 203 and determines whether to 
notify the second user of the first photo based on the affinity 
score. For example, the determining engine 207 determines to 
send a notification to the second user if the affinity score 
between the two users is greater than a specific value. In 
another example, users with a first-degree connection have a 
higher affinity score that exceeds a threshold than users with 
a second-degree connection and, as a result, the determining 
engine 207 determines to send a notification to users with 
first-degree connections. 
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In some instances, the determining engine 207 determines 
whether to notify the second user of the first photo based on a 
threshold amount of interactions between the first user and 
the second user. For example, if the first user communicated 
with the second user once in the past few years, the determin 
ing engine 207 determines not to send a notification to the 
second user. However, if the first user and the second user 
have interacted with each other a couple of times in the past 
year, the determining engine 207 determines to send the noti 
fication to the second user to enhance the connection between 
the two users. 

In some instances, the determining engine 207 retrieves 
notification parameters from the notification module 209 to 
determine whether to notify the second user of the first photo. 
In some instances, the determining engine 207 determines 
whether to notify the second user of the first photo based on 
the notification parameters configured for the first user (i.e., 
the sender). The notification parameters configured for the 
sender include which users the sender wants to send a notifi 
cation to (e.g., everyone, specific groups of the sender or 
specific users in the Social network), what content a notifica 
tion may have, which photos can be used to trigger sending of 
a notification, when a type of notification can be sent to a 
specific recipient, etc. The groups can include, for example, a 
photography group or a travel group that would be particu 
larly interested in the user's photos. For example, the deter 
mining engine 207 determines not to send a notification 
including the first photo to the second user since the first 
photo is not selected by the first user as a photo that triggers a 
notification. 

In some instances, the determining engine 207 also deter 
mines whether to notify the second user of the first photo 
based on the notification parameters configured for the sec 
ond user (i.e., the recipient). The notification parameters con 
figured for the recipient include which users the recipient 
wants to receive a notification from (i.e., everyone, specific 
groups that recipient follows or specific users in the Social 
network), when a type of notification can be received, which 
type of notification is preferred, etc. For example, regardless 
of a number of interactions and the affinity score, the second 
user wants to see photos from particular people, for example, 
celebrities because they are interesting to the second user. For 
example, the determining engine 207 determines to send an 
email notification to the second user based on a preference of 
the second user. 

In some instances, the determining engine 207 also deter 
mines whether to notify the second user of the first photo 
based on filtering the first photo according to a category. The 
determining engine 207 receives a first photo tagged with a 
first category from the identification module 205, receives a 
second category from the second user, filters the first photo 
based on whether the first category matches the second cat 
egory and determines to send a notification including the first 
photo to the second user based on a category match. For 
example, the determining engine 207 receives a first category 
from a first photo tagged with “restaurant, San Diego” taken 
by a first user. The determining engine 207 receives a second 
category from a second user when the second user who is 
visiting San Diego posted or searched “places for dinner.” 
“best pizza' or similar subjects in a social network where the 
first user and the second user are members of a travel group. 
The determining engine 207 determines that the first category 
(e.g., restaurant) matches the second category (e.g., restau 
rant, food) and instructs the notification module 209 to send a 
notification to the second user about the first photo based on 
the category match. If the first user and the second user are 
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10 
close friends who have similar food tastes, the second user 
may decide to have dinner in the restaurant shown in the first 
photo. 

In some instances, the determining engine 207 also deter 
mines whether to notify the second user of the first photo 
based on time factors. The determining engine 207 deter 
mines a first time of the first photo being taken in the first 
location and a second time of the second user being in the 
second location. In one example, if the time difference 
between the first time and the second time is within a specific 
threshold time, the determining engine 207 determines to 
send the notification. In another example, the determining 
engine 207 determines to notify the second user of the first 
photo if this photo was taken at a most recent time among 
other photos taken by the first user in the first location. 

In some instances, the determining engine 207 combines 
the affinity score, the threshold amount of interactions, the 
notification parameters configured for the sender and the 
recipient, the filtering result for the first photo and time fac 
tors to determine whether to send a notification including the 
first photo to the second user. 
Once the second user in the second location receives a 

real-time notification of the first photo taken in the first loca 
tion from the first user, the second user performs an action 
responsive to receiving the notification. For example, the 
second user can have dinner at a restaurant shown on the first 
photo or enjoy music in a place shown on the heat map 
associated with a music category applied to the first photo. A 
typical action performed by the second user is to take a second 
photo in the second location. Responsive to receiving the 
second photo via the controller 201, the determining engine 
207 determines whether to send a second notification to the 
first user. In some instances, the second notification includes 
the second photo. When the determining engine 207 deter 
mines to send the second notification to the first user, the 
determining engine 207 shares the second photo with the first 
user. In other instances, the determining engine 207 deter 
mines whether to send a second notification including the 
second photo to the first user and a group associated with the 
first user in the Social network for sharing the second photo 
with the first user and the group. 
The determining engine 207 determines whether to send a 

second notification to the first user or share the second photo 
with the first user based on the affinity score, the threshold 
amount of interactions, the notification parameters config 
ured for the sender and the recipient and time factors as 
described above. For example, the determining engine 207 
determines to share the second photo with the first user if the 
first user and the second user frequently talk to each other on 
a social network and the time difference between the time 
stamps associated with the first photo and the second photo is 
within a threshold. 
The notification module 209 can be software including 

routines for incorporating with the determining engine 207 to 
send a real-time notification to a user. In some instances, the 
notification module 209 can be a set of instructions execut 
able by the processor 235 to provide the functionality 
described below for sending the notification to the user. In 
other instances, the notification module 209 can be stored in 
the memory 237 of the computing device 200 and can be 
accessible and executable by the processor 235. The notifi 
cation module 209 can be adapted for cooperation and com 
munication with the processor 235 and other components of 
the computing device 200 via the software communication 
mechanism 221. 
The notification module 209 sends a real-time notification 

to a user responsive to receiving a positive determination of 
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sending the notification from the determining engine 207. In 
some instances, the notification module 209 sends a first 
notification to a second user about a first photo received from 
a first user. Once the second user takes a second photo, the 
notification module 209 also sends a second notification to 
the first user about the second photo. For example, when 
Molly and Dave are touring Yosemite and they stop by 
Wapama Falls, they might be interested to know that their 
friend John took a picture in the same location. The determin 
ing engine 207 determines to notify Molly and Dave (i.e., the 
second user) of the photo from John (i.e., the first user) based 
on the fact that they both were located in Wapama Falls and 
other conditions described above. The notification module 
209 sends the first notification including the first photo from 
John to Molly and Dave. Responsive to receiving the first 
notification, Molly and Dave take a second photo in Wapama 
Falls and want to share the photo with John. The notification 
module 209 sends a second notification to John for sharing the 
second photo based on a positive determination from the 
determining engine 207. In some instances, the controller 201 
receives the reactions from the first user responsive to receiv 
ing the second notification. For the above example, John may 
comment on the new photo or share the new photo with his 
groups. 
The notification module 209 determines the content of a 

notification. In some instances, the notification module 209 
includes time that elapsed between taking the first photo and 
the second photo in the second notification. In other 
instances, the notification module 209 determines the content 
of a notification from instructions received from a user. For 
example, the notification module 209 includes a “Hello” mes 
sage or a comment of a picture from the sender in a notifica 
tion. 

The notification module 209 also selects how to send a 
notification. For example, the notification module 209 can 
send a notification by sending an email, sending an instant 
message, putting the notification in a stream of a Social net 
work or displaying a direct message in a notification box. In 
some instances, the notification module 209 determines how 
to send a notification from instructions received from a user. 

In some instances, the notification module 209 configures 
notification parameters used by the determining engine 207 
for determining whether to send a notification to a user. The 
notification module 209 determines notification parameters 
for the sender that include, but are not limited to, whom the 
sender wants to send the notification to, what content the 
notification may have, what photos can be used to trigger 
sending of the notification, when a type of notification can be 
sent to a specific recipient. The notification module 209 also 
determines notification parameters for the recipient that 
include, but are not limited to, whom the recipient wants to 
receive a notification from, when a type of notification can be 
received and which type of notification is preferred. 
The user interface engine 211 can be software including 

routines for generating a user interface that displays user 
profiles (e.g. posts, name, education, working history), user 
inputs and a social network (e.g. posts, photos, videos, com 
ments). In some instances, the user interface engine 211 can 
be a set of instructions executable by the processor 235 to 
provide the functionality described below for generating the 
user interface. In other instances, the user interface engine 
211 can be stored in the memory 237 of the computing device 
200 and can be accessible and executable by the processor 
235. The user interface engine 211 can be adapted for coop 
eration and communication with the processor 235 and other 
components of the computing device 200 via the software 
communication mechanism 221. 
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12 
In some instances, each time the notification module 209 

sends a notification to a user, the user interface engine 211 
generates graphical data for displaying the notification on a 
user interface. For example, when the notification module 
209 sends a notification to the second user to inform the 
second user that the first user took a photo in the location that 
the second user is currently in, the user interface engine 211 
generates graphical data for displaying the notification and 
the photo from the first user on a pop-up notification box 
appeared on the screen of the second user's phone. In some 
instances, the notification box is color coded or symbolically 
coded so that the second user would not miss the information. 

In some instances, the user interface engine 211 generates 
a user interface to receive a user input, for example, a location 
of a photo or a category applied to the photo. In other 
instances, the user interface engine 211 generates graphical 
data for displaying content of a heat map associated with a 
category. For example, the user interface engine 211 gener 
ates graphical data for displaying areas in New York City 
where people frequently shop. 

Referring now to FIGS. 3, 4A, 4B and 5, various example 
methods and graphic representations of example user inter 
faces of the specification will be described. FIG.3 includes a 
flowchart 300 of an example method for using a sharing 
application 103 to notify a user in a social network when the 
user is in a location where someone connected to the user in 
the social network took a photo. The sharing application 103 
includes a controller 201, aidentification module 205, a deter 
mining engine 207 and a notification module 209. The con 
troller 201 receives 302 a first photo from a first user. The first 
user is associated with a social network. The identification 
module 205 determines 304 a first location of the first photo. 
For example, the identification module 205 identifies the 
location from metadata generated by a user device 115 at the 
time the photo was taken or from a location input by the first 
user. The identification module 205 determines 306 a second 
location of a second user. The second user is connected to the 
first user in the social network. The identification module 205 
also determines 308 that the first location matches the second 
location. For example, the identification module 205 deter 
mines matching is defined as the first location being within a 
five mile radius of the second location and because the first 
location is a mile away from the second location, the first 
location matches the second location. The notification mod 
ule 209 sends 310 a notification to the second user identifying 
the first photo. The second user takes a second photo at the 
second location responsive to receiving the notification 
including the first photo. The controller 201 receives 312 the 
second photo. The determining engine 207 shares 314 the 
second photo with the first user. 

FIGS. 4A and 4B include flowcharts 400 of an example 
method for using a sharing application 103 to notify a user in 
a Social network when the user is in a location where someone 
connected to the user in the social network took a photo. The 
sharing application 103 includes a controller 201, a social 
network engine 203, aidentification module 205, a determin 
ing engine 207, a notification module 209 and a user interface 
engine 211. 

Referring now to FIG. 4A, the controller 201 receives 402 
a first photo from a first user that is associated with a social 
network. The controller 201 transmits the first photo to the 
identification module 205. 
The identification module 205 determines 404 a first loca 

tion of the first photo. In some instances, the identification 
module 205 extracts metadata from the first photo and deter 
mines the location of the first photo based on the metadata. In 
other instances, the identification module 205 determines the 
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location of the first photo from a user input that specifies the 
location of the first photo. In other instances, the identifica 
tion module 205 performs image recognition on the first 
photo to determine the location of the first photo. 
The identification module 205 determines 406 a second 

location of a second user. The second user has a connection 
with the first user in the Social network. In some instances, the 
identification module 205 processes the user activity data 
associated with the second user received via the controller 
201 and determines the second location of the second user. In 
other instances, the identification module 205 determines the 
second location of the second user from a GPS, an IP address 
or a user input specifying the second location. 
The identification module 205 determines 408 that the first 

location matches the second location if the two locations are 
same or within a certain range. The identification module 205 
sends the first photo, the first location, the second location, the 
location match and other location-related information to the 
determining engine 207. 
The determining engine 207 determines 410 whether to 

send a first notification including the first photo to the second 
user. In some instances, the determining engine 207 deter 
mines whether to notify the second user of the first photo 
based on an affinity score between the first user and the 
second user. In other instances, the determining engine 207 
determines whether to notify the second user of the first photo 
based on a threshold amount of interactions. In some other 
instances, the determining engine 207 also determines 
whether to send the first notification based on notification 
parameters for both the sender (i.e., the first user) and the 
recipient (i.e., the second user), filtering the first photo 
according to a category and time factors. If the determining 
engine 207 determines to send the first notification, the 
method 400 moves to step 412. Otherwise, the method 400 
moves to step 414. 
The notification module 209 sends 412 the first notification 

to the second user. In some instances, the notification module 
209 sends the first notification by sending an email, sending 
an instant message, putting the first notification in a stream of 
a social network or displaying a direct message in a notifica 
tion box. The user interface engine 211 generates graphical 
data for displaying the first notification on a user interface. 

Referring now to FIG. 4B, the second user takes a second 
photo in the second location responsive to receiving the first 
notification. The controller 201 receives 414 the second photo 
taken at the second location and passes the second photo to 
the determining engine 207. The determining engine 207 
determines 416 whether to send a second notification to the 
first user for sharing the second photo. The determining 
engine 207 determines whether to send the second notifica 
tion based on an affinity score, a threshold amount of inter 
actions, etc. For example, the determining engine 207 deter 
mines to share the second photo with the first user if the first 
user and the second user frequently talk to each other on a 
social network and the time difference between the time 
stamps associated with the first photo and the second photo is 
within a threshold. 

If the determining engine 207 determines to send the sec 
ond notification, the notification module 209 sends 418 the 
second notification to the first user. In some instances, the 
notification module 209 includes time that elapsed between 
taking the first photo and the second photo in the second 
notification sent to the first user. The controller 201 receives 
420 a reaction from the first user responsive to receiving the 
second notification. For example, the first user comments on 
the second photo or shares the second photo with a group of 
USCS. 
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If the determining engine 207 determines not to send the 

second notification, the method 400 moves to step 422, where 
the methods 400 ends. 

FIG. 5 is a graphic representation of an example user inter 
face 500 generated by the user interface engine 211. In this 
example, the user interface 500 displays a stream 502 for 
Ryan. Gina Social network. The stream includes notifications 
from Ryan's connections in the social network for Ryan to 
view. The identification module 205 determines that Ryan is 
touring Wapama Falls in Yosemite and browsing pictures of 
Yosemite. The notification module 209 sends a notification 
504 to Ryan to tell him that a heat map 506 is generated by the 
identification module 205. The heat map 506 lists most popu 
lar locations that people take photos in Yosemite. Ryan can 
refer to the heat map 506 to know where to take photos. For 
example, based on the heat map 506, Ryan decides to go to the 
lower fall in Yosemite. When Ryan arrives at the lower fall, 
the notification module 209 sends a notification 508 to notify 
Ryan that Molly and Dave took a picture in the lower fall on 
July 1 in response to receiving a determination to send the 
notification from the determining engine 207. The determin 
ing engine 207 determines to notify Ryan about the photo of 
Molly and Dave because Ryan wants to receive notifications 
from members of his travel group in the social network. Molly 
and Dave are known as very good photographers in the travel 
group. The notification 508 includes the photo 510 from 
Molly and Dave. Ryan can react to the notification 508. For 
example, Ryan decides to take a photo in the lower fall to 
know what has changed since Molly and Dave's visit in July 
or to share the photo and feelings of touring the lowerfall with 
Molly and Dave. The determining engine 207 determines to 
share the new photo of Ryan with Molly and Dave because 
Molly and Dave frequently interact with Ryan and an amount 
of interactions in a specific time exceeds a threshold. The 
notification module 209 then sends a notification to Molly 
and Dave for sharing the new photo from Ryan. 

In the following description, for purposes of explanation, 
numerous specific details are set forth in order to provide a 
thorough understanding of the specification. It will be appar 
ent, however, to one skilled in the art that the technology can 
be practiced without these specific details. In other instances, 
structures and devices are shown in block diagram form in 
order to avoid obscuring the description. For example, the 
specification is described in Some instances above with ref 
erence to user interfaces and particular hardware. However, 
the description applies to any type of computing device that 
can receive data and commands, and any peripheral devices 
providing services. 

Reference in the specification to “some instances” or “an 
instance' means that a particular feature, structure, or char 
acteristic described in connection with the instance is 
included in at least some instances of the description. The 
appearances of the phrase “in some instances' in various 
places in the specification are not necessarily all referring to 
the same instance. 
Some portions of the detailed description are presented in 

terms of algorithms and symbolic representations of opera 
tions on data bits within a computer memory. These algorith 
mic descriptions and representations are the means used by 
those skilled in the data processing arts to most effectively 
convey the substance of their work to others skilled in the art. 
An algorithm is here, and generally, conceived to be a self 
consistent sequence of steps leading to a desired result. The 
steps are those requiring physical manipulations of physical 
quantities. Usually, though not necessarily, these quantities 
take the form of electrical or magnetic signals capable of 
being stored, transferred, combined, compared, and other 
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wise manipulated. It has proven convenient at times, princi 
pally for reasons of common usage, to refer to these signals as 
bits, values, elements, symbols, characters, terms, numbers or 
the like. 

It should be borne in mind, however, that all of these and 
similar terms are to be associated with the appropriate physi 
cal quantities and are merely convenient labels applied to 
these quantities. Unless specifically stated otherwise as 
apparent from the following discussion, it is appreciated that 
throughout the description, discussions utilizing terms such 
as “processing or “computing or “calculating or “deter 
mining or “displaying or the like, refer to the action and 
processes of a computer system, or similar electronic com 
puting device, that manipulates and transforms data repre 
sented as physical (electronic) quantities within the computer 
system's registers and memories into other data similarly 
represented as physical quantities within the computer sys 
tem memories or registers or other Such information storage, 
transmission or display devices. 

The specification also relates to an apparatus for perform 
ing the operations herein. This apparatus may be specially 
constructed for the required purposes, or it may include a 
general-purpose computer selectively activated or reconfig 
ured by a computer program stored in the computer. Such a 
computer program may be stored in a computer readable 
storage medium, Such as, but is not limited to, any type of disk 
including floppy disks, optical disks, CD-ROMs, and mag 
netic disks, read-only memories (ROMs), random access 
memories (RAMs), EPROMs, EEPROMs, magnetic or opti 
cal cards, flash memories including USB keys with non 
Volatile memory or any type of media Suitable for storing 
electronic instructions, each coupled to a computer system 
bus. 

The specification can take the form of an entirely hardware 
instances, an entirely software instance or instances contain 
ing both hardware and Software elements. In some instances, 
the specification is implemented in Software, which includes 
but is not limited to firmware, resident software, microcode, 
etc. 

Furthermore, the description can take the form of a com 
puter program product accessible from a computer-usable or 
computer-readable medium providing program code for use 
by or in connection with a computer or any instruction execu 
tion system. For the purposes of this description, a computer 
usable or computer readable medium can be any apparatus 
that can contain, store, communicate, propagate, or transport 
the program for use by or in connection with the instruction 
execution system, apparatus, or device. 
A data processing system suitable for storing and/or 

executing program code will include at least one processor 
coupled directly or indirectly to memory elements through a 
system bus. The memory elements can include local memory 
employed during actual execution of the program code, bulk 
storage, and cache memories which provide temporary stor 
age of at least some program code in order to reduce the 
number of times code must be retrieved from bulk storage 
during execution. 

Input/output or I/O devices (including but not limited to 
keyboards, displays, pointing devices, etc.) can be coupled to 
the system either directly or through intervening I/O control 
lers. 

Network adapters may also be coupled to the system to 
enable the data processing system to become coupled to other 
data processing systems or remote printers or storage devices 
through intervening private or public networks. Modems, 
cable modemand Ethernet cards are just a few of the currently 
available types of network adapters. 
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16 
Finally, the algorithms and displays presented herein are 

not inherently related to any particular computer or other 
apparatus. Various general-purpose systems may be used 
with programs in accordance with the teachings herein, or it 
may prove convenient to construct more specialized appara 
tus to perform the required method steps. The required struc 
ture for a variety of these systems will appear from the 
description below. In addition, the specification is not 
described with reference to any particular programming lan 
guage. It will be appreciated that a variety of programming 
languages may be used to implement the teachings of the 
specification as described herein. 
The foregoing description of the instances of the specifi 

cation has been presented for the purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
specification to the precise form disclosed. Many modifica 
tions and variations are possible in light of the above teaching. 
It is intended that the scope of the disclosure be limited not by 
this detailed description, but rather by the claims of this 
application. As will be understood by those familiar with the 
art, the specification may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. Likewise, the particular naming and division of the 
modules, routines, features, attributes, methodologies and 
other aspects are not mandatory or significant, and the mecha 
nisms that implement the specification or its features may 
have different names, divisions and/or formats. Furthermore, 
as will be apparent to one of ordinary skill in the relevant art, 
the modules, routines, features, attributes, methodologies and 
other aspects of the disclosure can be implemented as Soft 
ware, hardware, firmware or any combination of the three. 
Also, wherever a component, an example of which is a mod 
ule, of the specification is implemented as Software, the com 
ponent can be implemented as a standalone program, as part 
of a larger program, as a plurality of separate programs, as a 
statically or dynamically linked library, as a kernel loadable 
module, as a device driver, and/or in every and any other way 
known now or in the future to those of ordinary skill in the art 
of computer programming. Additionally, the disclosure is in 
no way limited to implementation in any specific program 
ming language, or for any specific operating system or envi 
ronment. Accordingly, the disclosure is intended to be illus 
trative, but not limiting, of the scope of the specification, 
which is set forth in the following claims. 
What is claimed is: 
1. A method comprising: 
receiving, with one or more computing devices, a first 

photo taken by a first user via a first user device, the first 
user being associated with a social network; 

determining, with the one or more computing devices, a 
first location of the first photo: 

determining, with the one or more computing devices, a 
second location of a second user via a second user 
device, the second user having a connection with the first 
user in the Social network; 

determining, with the one or more computing devices, 
whether the first location of the first photo matches the 
second location of the second user; 

sending, with the one or more computing devices, a first 
notification to the second user, the first notification 
including the first photo: 

responsive to sending the first notification to the second 
user, receiving, with the one or more computing devices, 
a second photo taken by the second user at the second 
location via the second user device; 

responsive to the receiving the second photo taken by the 
second user, sending, with the one or more computing 
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devices, a second notification including the second 
photo to the first user and an indication of a time that 
elapsed between taking the first photo and the second 
photo; and 

receiving, with the one or more computing devices, a reac 
tion from the first user responsive to the first user receiv 
ing the second notification. 

2. The method of claim 1, further comprising determining 
whether to send the second photo to the first user based on an 
affinity score between the first user and the second user. 

3. The method of claim 1, further comprising determining 
whether to send the second photo to the first user based on a 
threshold amount of interactions between the first user and 
the second user. 

4. The method of claim 1, further comprising: 
applying a first category to the first photo: 
receiving a second category from the second user; and 
filtering the first photo based on whether the first category 

matches the second category, wherein sending the first 
notification to the second user is responsive to the first 
category matching the second category. 

5. The method of claim 1, further comprising: 
applying a first category to the first photo; and 
generating graphical data for displaying a heat map asso 

ciated with the first category that includes an indicator to 
signify that the first photo is related to the first category. 

6. The method of claim 1, wherein determining the first 
location comprises extracting metadata from the first photo. 

7. The method of claim 1, wherein determining the first 
location comprises receiving a user input from the first user 
about the first location. 

8. The method of claim 1, wherein the reaction from the 
first user includes a comment made by the first user in asso 
ciation with the second photo. 

9. The method of claim 1, further comprising sending the 
second notification to a group associated with the first user in 
the social network. 

10. The method of claim 1, further comprising determining 
timestamps associated with the first photo and the second 
photo and wherein the time that elapsed between taking the 
first photo and the second photo is determined based on the 
timestamps associated with the first photo and the second 
photo. 

11. The method of claim 1, wherein sending the second 
notification to the first user further comprises at least one of 
putting the second notification in a stream of the Social net 
work and displaying a direct message in a notification box. 

12. A system comprising: 
one or more processors, the processors being configured to: 

receive a first photo taken by a first user via a first user 
device, the first user being associated with a social 
network; 

determine a first location of the first photo: 
determine a second location of a second user via a sec 
ond user device, the second user having a connection 
with the first user in the social network; 

determine whether the first location of the first photo 
matches the second location of the second user; 

send a first notification to the second user, the first noti 
fication including the first photo: 

responsive to the first notification being sent to the sec 
ond user, receive a second photo taken by the second 
user at the second location via the second user device; 

responsive to the second photo taken by the second user 
being received, send a second notification including 
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the second photo to the first user and an indication of 
a time that elapsed between taking the first photo and 
the second photo; and 

receive, with the one or more computing devices, a reac 
tion from the first user responsive to the first user 
receiving the second notification. 

13. The system of claim 12, wherein the one or more 
processors are further configured to determine whether to 
send the second photo to the first user based on an affinity 
score between the first user and the second user. 

14. The system of claim 12, wherein the one or more 
processors are further configured to determine whether to 
send the second photo to the first user based on a threshold 
amount of interactions between the first user and the second 
USC. 

15. The system of claim 12, wherein the one or more 
processors are further configured to: 

apply a first category to the first photo: 
receive a second category from the second user; and 
filter the first photo based on whether the first category 

matches the second category, wherein sending the first 
notification to the second user is responsive to the first 
category matching the second category. 

16. The system of claim 12, wherein the one or more 
processors are further configured to: 

apply a first category to the first photo; and 
generate graphical data for displaying a heat map associ 

ated with the first category that includes an indicator to 
signify that the first photo is related to the first category. 

17. A computer program product comprising a non-transi 
tory computer usable medium including a computer readable 
program, wherein the computer readable program when 
executed on a computer causes the computer to: 

receive a first photo taken by a first user via a first user 
device, the first user being associated with a social net 
work; 

determine a first location of the first photo: 
determine a second location of a second user via a second 

user device, the second user having a connection with 
the first user in the social network; 

determine whether the first location of the first photo 
matches the second location of the second user; 

send a first notification to the second user, the first notifi 
cation including the first photo: 

responsive to the first notification to the second user being 
sent, receive a second photo taken by the second user at 
the second location via the second user device; 

responsive to the second photo taken by the second user 
being received, sending a second notification including 
the second photo to the first user and an indication of a 
time that elapsed between taking the first photo and the 
second photo; and 

receive, with the one or more computing devices, a reaction 
from the first user responsive to the first user receiving 
the second notification. 

18. The computer program product of claim 17, wherein 
the computer readable program when executed on the com 
puter further causes the computer to determine whether to 
send the second photo to the first user based on an affinity 
score between the first user and the second user. 

19. The computer program product of claim 17, wherein 
the computer readable program when executed on the com 
puter further causes the computer to determine whether to 
send the second photo to the first user based on a threshold 
amount of interactions between the first user and the second 
USC. 
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20. The computer program product of claim 17, wherein 
the reaction from the first user includes a comment made by 
the first user in association with the second photo. 
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